Localization of HCMV UL33 and US27 in endocytic compartments and viral membranes.
The human cytomegalovirus genome encodes four putative seven transmembrane domain chemokine receptor-like proteins. Although important in viral pathogenesis, little is known about the properties or functions of these proteins. We previously reported that US28 is located in endocytic vesicles and undergoes constitutive endocytosis and recycling. Here we studied the cellular distributions and trafficking of two other human cytomegalovirus chemokine receptor-like proteins, UL33 and US27, in transfected and human cytomegalovirus-infected cells. Immunofluorescence staining indicated that UL33 and US27 are located at the cell surface, although the majority of both proteins was seen in intracellular organelles located in the perinuclear region of the cell. The intracellular pools of UL33 and US27 showed overlap with markers for endocytic organelles. Antibody-feeding experiments indicated that cell surface US27 undergoes endocytosis. By immunogold labeling of cryosections and electron microscopy, UL33 was seen to localize to multivesicular bodies (MVBs or multivesicular endosomes). Electron microscopy analysis of human cytomegalovirus-infected cells showed that most virus particles wrapped individually into short membrane cisternae, although virus particles were also occasionally seen within and budding into MVBs. Electron microscopy immunolocalization of viral UL33 and US27 on ultrathin cryosections of human cytomegalovirus-infected cells showed gold particles over the membranes into which virions were wrapping, in small membrane tubules and vesicles and in MVBs. Labeling of the human cytomegalovirus glycoproteins gB and gH indicated that these proteins were also present in the same membrane structures. This first electron microscopy analysis of human cytomegalovirus assembly using immunolabeling suggests that the localization of UL33, US27 and US28 to endosomes may allow these proteins to be incorporated into the viral membrane during the final stages of human cytomegalovirus assembly.